Oxidative stress in chronic renal failure as a cardiovascular risk factor.
Myocardial injury has been shown to be the most critical factor influencing quality of life and mortality in patients with chronic renal failure. Oxidative stress has been postulated to be an important risk factor for cardiovascular disorders. One reason for oxidative stress in patients with renal failure is the underlying disease itself. Renal toxicity, ischemia/reperfusion and immunological disorders of the kidney result in an elevated formation of reactive oxygen species active in the pathogenesis of kidney disease. However, treatment procedures were also shown to induce oxidative stress. Increased formation of free radicals leads to an accelerated lipid peroxidation (LPO). Furthermore, secondary aldehydic LPO products, e.g. malondialdehyde (MDA) and 4-hydroxynonenal (HNE), are formed which were shown to deplete antioxidants, inhibit protein syntheses, mitochondrial respiration, and enzyme functions. F2-isoprostanes, also metabolites of polyunsaturated fatty acids, represent an additional in vivo marker of oxidative stress. Both isoprostanes and aldehydic LPO products can be removed by hemodialysis, however, this suggests only in part their binding to other molecules which cause tissue damage. Protein carbonyls are end-products of such interventions. Oxysterols, another form of free-radical initiated oxidation products, were shown to initiate atherosclerosis and plaque formation increasing dramatically the risk of coronary heart disease. Today there is no doubt that the correction of the oxidant/antioxidant imbalance in patients with chronic renal failure is an important approach for the reduction of the risk of those patients to develop cardiovascular disorders. The complete correction of renal anemia represents an effective means of strengthening antioxidant capacity and, therefore, of reducting cardiovascular risk potential.